SUMMARY Thirty-five secondary and six primary 'baseball' implants-acrylic balls in envelopes of donor sclera-were followed up for a minimum of 24 months. 97* 1% secondary and 50% primary implants were retained. Volume replacement was satisfactory in 83-8% with a single operation, and motility of the artificial eye was at least 140 of horizontal gaze in 86%, at least 70 of upgaze in 95%, and at least 140 of downgaze in 62-6%. Ptosis associated with the procedure occurred in 22%, and 12.2% developed a shallow fornix with instability of the artificial eye.
Removal of an eye results in a volume deficit in the orbit of about 7 ml, and the cosmetic effect of a perfectly made artificial eye may be spoiled by inadequate volume replacement. The volume of most prosthetic eyes is about 2 ml, and the simple addition of bulk to the prosthesis alone often fails to correct the enophthalmos and deep upper lid sulcus which develop invariably in adults and frequently in children. Such a bulky prosthesis cannot be supported indefinitely by the lower eyelid, which stretches, leading to the features of the 'postenucleation socket syndrome'-enophthalmos, deep upper lid sulcus, lower lid laxity, and ptosis.
These uncosmetic changes can be reversed by sharing the required volume replacement between the prosthesis and a buried orbital implant placed within the muscle cone. Such an implant should be chemically and biologically inert, easy both to insert and to cover anteriorly with conjunctiva, and designed to incorporate the eye muscles to reduce migration within the orbit and to increase motility of the prosthesis.
Since Mules first implanted glass spheres 100 years ago an impressive variety of primary and secondary implants have been designed. Because the rectus muscles may be difficult to identify, once an anophthalmic socket has healed without an implant in situ, secondary implants often have no facility for attachment of the muscles. The scleral covered ball is placed in the muscle cone, and the medial, lateral, and inferior rectus muscles are attached in their normal orientation to the surface of the implant a few millimetres short of its anterior pole. If the superior rectus is also attached a ptosis may result from traction on the levator, so it is allowed to retract. After attachment of the muscles the double-armed sutures are brought through overlying Tenon's capsule and conjunctiva and tied. They should not be tied too far into the fornices or these will be shortened. If the muscles cannot be found, the three double-armed sutures are attached to the sclera at the same three sites and brought to the surface of the conjunctiva in the same way.
Tenon's capsule and conjunctiva are closed without tension in two layers with interrupted absorbable sutures.
Primary implantation
After enucleation the hole in posterior Tenon's capsule through which the optic nerve passed is opened widely to expose orbital fat. The muscles are marked with double-armed 4 'O' chromic catgut sutures, and the operation proceeds as described above.
A clear glass or plastic shell is fitted to maintain the fornices, and we normally prescribe indomethacin 25 mg tds for five days and topical chloramphenicol for two weeks postoperatively. The patient may be fitted with a temporary artificial eye in about six weeks and referred for impression fitting of the final prosthesis in three to six months.
Of the 43 implants in the series 24 were reexamined and 15 patients had their hospital records reviewed. Two patients had inadequate detail in their records and could not be traced for examination so were not included. A total of 35 secondary and six primary implants were reviewed in 39 patients. Attention was directed to retention of the implant, volume correction, motility of the prosthesis, and complications of the technique.
Results

RETENTION OF THE IMPLANT
Thirty-four of the 35 secondary implants (97.1%) were retained for 24-60 months' follow-up (average 40 months), and three of the six primary implants (50%) were retained for 36-53 months' follow-up (average 44-7 months). The secondary implant which extruded was a 20 mm ball which became exposed at three days and was removed at 14 days. It had been used to replace a small Castroviejo implant removed at the same operation. The three primary implants were extruded at 8, 14, and 21 days respectively. All followed enucleation for recent trauma. Two were replaced with secondary baseball implants at six months and seven months respectively, and these have each been retained for 27 months to date. The retained primary implants followed enucleations for a painful blind eye (two cases) and choroidal malignant melanoma (one case).
In two secondary implants exposure occurred, but the implant was retained following resuture of the conjunctiva. One was a 20 mm ball, and resuture at 17 days was sufficient. The other was an 18 mm ball and required resuture at one month. Eighteen months later the implant became re-exposed, and a scleral patch was used to reinforce Tenon's capsule anteriorly. No further exposure has occurred after 17 months' follow-up. Thirty-one (83.8%) had a satisfactory result with a single operation.
MOTILITY OF THE PROSTHESIS
A sample of 22 patients were re-examined specifically for motility of the artificial eye. Movement of the limbus was measured for horizontal gaze, upgaze, and downgaze. With approximately 70 being allowed for each millimetre, 86% achieved at least 140 horizontal movement, 95% had at least 7°upgaze, and 63-6% had at least 14°downgaze.
COMPLICATIONS
Ptosis. Although it was not always recorded in the hospital notes we assume that almost all patients in the series had at least a minimal ptosis preoperatively as a feature of the postenucleation socket syndrome. In seven patients (17-1%) the preoperative ptosis was not corrected by orbital implantation and prosthetic adjustment alone. Six (85-7%) of these required ptosis surgery. Extrusion is usually associated with oedema, haemorrhage, infection, or poor surgical technique and occurs most commonly within six months of surgery. The extruded primary implants in our series followed recent trauma and were probably due to oedema. We now avoid the baseball implant after enucleation for recent trauma. The single secondary implant which extruded was inserted at the time of removal of another implant. The 20 mm ball used may have been too large for the socket, or the trauma of removing the primary implant may have caused added oedema. Retention of the baseball implant is comparable with that of other buried implants, all of which have an extrusion rate of less than 4%.-I Implanted sclera remains grossly unchanged for several years9 and provides a stable pocket for the acrylic ball. There is some histological evidence that sclera gradually dissolves,9 but by then the pseudocapsule of adjacent tissues in the orbit provides adequate support.
If exposure of an implant occurs, resuture of the conjunctiva alone is often inadequate, though it was initially successful in our two cases. The use of a scleral patch"' extending almost to the fornices between Tenon's capsule and the conjunctiva is a better alternative and was successful when re-exposure occurred after 18 months in the second case.
Volume correction is excellent and lasting with the baseball implant and allows a light artificial eye to be fitted, which gains added support from the convex surface of the implant. When volume replacement was inadequate, it was noted as soon as postoperative oedema had settled. We have not observed significant late volume deficiency-for example, due to massive fat atrophy. Despite this some fat atrophy probably occurs, as with any socket surgery, and careful dissection should reduce this to a minimum. Significant undercorrection is best managed with a supplementary implant-usually a silicone block cut to size-introduced subperiosteally along the floor of the orbit via an incision in the lower lid.
Despite the apparent disadvantage of a 'ball and socket' joint between prosthesis and implant, motility was acceptable and comparable with that of the quasi-integrated implants.6 The good motility is probably due to movement of the fornices, well preserved because of the sutures between the muscles, implant, and conjunctiva.
Mild ptosis following enucleation is often corrected once the fulcrum over which the levator acts is raised by insertion of an implant. Inadequate size of implant fails to achieve this. The same may occur if conjunctiva is recessed from the anterior pole of a scleral patch placed in front of a buried orbital implant,9 leaving more conjunctiva in the fornices. We have no experience of this and prefer to reconstruct a doubtful fornix with oral mucosa at the time of insertion of the implant if a baseball is to be used. Implants that migrate usually do so in a downward and lateral direction, causing ectropion and loss of the lower fornix, with failure to retain the prosthesis. Minor degrees of migration may occasionally be managed with modification of the prosthesis, but often removal of the implant and insertion of a secondary implant is essential. The single case of migration in our series occurred in a grossly scarred socket.
The occurrence of conjunctival implantation cysts is well documented after enucleation surgery.'3 They may occur within the orbit close to the implant or on the surface as in our series. They usually cause discomfort as they enlarge and may make wearing of the prosthesis impossible. Cysts close to the conjunctival surface are usually easy to remove. If there is doubt about the strength of the remaining layers anterior to the implant, the area should be reinforced with a patch of donor sclera between conjunctiva and Tenon's capsule.
CONCLUSION
The baseball implant can be recommended as a safe and convenient secondary implant and as the first approach to a volume deficit in the anophthalmic socket. It should probably be avoided if the conjunctival fornices are already shallow as a result of enucleation or other socket surgery. This series of primary baseball implants is too small to allow us to draw valid conclusions. We now avoid this implant after recent trauma, but it may well prove to be of value in other cases.
